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Mission Statement

The mission of the Villanova Urban Stormwater Partnership is to advance
sustainable stormwater management practices and to foster the
development of public and private Partnerships through research on
innovative stormwater best management practices, directed studies,
technology transfer, and education.

e Research and directed studies emphasize sustainable stormwater management
planning, implementation, and evaluation

e Technology transfer provides tools, guidance, and education for the professional

e The goal of the partnership is to promote cooperation amongst the private, public
and academic sectors

_ www.Villapova.edu/vusp
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Imperviousness vs. Runoff
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Rainfall (inches)

Chadds Ford 1999-2001 Depth (in.)

Per Year

28 events > 0.5In 7
12 events > 1.0 In
bevents>15in

(1948 — 2001)

1 12 283 34 45 656 67 78 89 100 111 122 133 144 155 166 177 188 199 210 221 23 24 25 26 27 28

event













Biolnfiltration Rain Garden



Profile




Rain garden

1.3 Ac

* 46% Impervious
«10:1 DCIA to BMP
450 in/yr
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eConstructed in 2001
e~4 ft excavation, filled with a 1:1 sand/soil mixture

ePlanted with vegetation typically found along the
eastern seaboard



Hydrologic Performance

1400 ' m Rainfall Volume
1200 'mBMP Inflow
1000 'mBMP Outflow

2005 - Traffic Island

Volume Cubic Meters
(@))
(@)
(@)

71% removal of Runoff
86% removal of Rainfall




2007 Trafic Island Surface Water Analysis

FofSoms T Tfow T Ouffow T Removel Effciency
Weter Quantl 12007 - 22007 Tot 19 B8BL ] 510 8.2
Water Quantty (L2007 - 1212007 Sampled) 17 ORATL | 18 ITL 80.4%
Tota Phosphorus (TP) as P i oLdg | Ay T6.8%
NOZas N 16 50 136¢ 15.2%
NO3as N 16 03¢ 1y 90.6%
Phosphate (PO4) as P 16 13L0g 079 16.6%
Chloride (CHL) 16 5.7k 0.3kg 99.9%
Total Suspended Solds (TSS) 17 187.7kg L4kg 09.3%
Total Dissoved! Solds (TDS) 17 156.2kg 12kg 05.4%
Total Copper § U0y 23( 89.0%
Total Lead l 1359 07 04,9
Total Caomium 10 19 0Lg 07.3%
Total Chromium 12 U8y 08¢ %.1%




04/23/04 Storm
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Recession Rate [in/hr]
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Infiltration Trench (IT)

«0.47 Ac

* 100% Impervious
«130:1 DCIA to BMP
© 5,900 in/yr




Infiltration Trench (IT)

Depth measured using a pressure transducer
Rainfall and temperature measurements

Intentionally under (poorly) designed...
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PERFORMANCE INDICATOR

*PHV[* memee || POnded Recession Rate
¢ ——rmmeree 1% eNot always constant

with depth

eEach BMP has its own
characteristic recession
limb (shape) from storm
to storm

ded Depth (ft)

eCan be compared over
time (longevity)

Emerson
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SEASONAL VARIATION

Hydraulic Conductivity [in/hr]
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0.00

Fluidity Correction

Observed Regression
Regression Bounds (p=0.05)

Infitlration Trench

5 10 15 20
Temperature [C]
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Presenter
Presentation Notes
::Notice the log scale y-axis


Extremely high (130:1)
ratio of DCIA to BMP
area

Inflow with
characteristically high
TSS concentrations

Closed bed, no vegetation,
mulch, organic matter,
or freeze-thaw

Deep and Sediments-
Danger!

No Maintenance

LONGEVITY

Low (3-6:1) ratio of DCIA
to BMP area

Inflow with
characteristically low
TSS concentrations

PC Filter
Shallow bed

Closed bed, no
vegetation, mulch,
organic matter, or
freeze-thaw.

Heavily vegetated,
Protective mulch layer,
High organic matter
content in surficial soil

Shallow bed

Freeze-thaw action

Can be maintained

Moderate (~10:1) DCIA to
BMP ratio

Emerson



Performance Mis? Perceptions

PGC Md, Galli 1993

Washington State Hilding 1996
— > 60 Infiltration (mostly trenches)

— Most not working as designed Majority working

— Listed sediment in pre treatment, 1/3 had sediment buildup

Ioc:fltion, construction and NJ Pine Barrens Princeton Hydro, LLC 2005

Subu
1992

> %
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Villanova Seepage Pit
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Volume Discharge Ratio, f,
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Inflow vs. Outflow for All Storm Events
Villanova University
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The Model Brocca CFM
e Brocca et al, 2008

recipitation
W (1) "
e(t) = ET, (1) W l p
It) T :Epﬂhanspiraﬁnn

ET,(t) = a-+b[£(0.018T, () +0.32)] ] | ¥ |

L

W (t) 3+2 g
DP(t) = K |
max .
parcolation
l gt}
Fipare 1. The root zone as a lumped hwdrological sysiem
Ryan Lee

Feb. 19, 2009 39



Look at the infiltration eqgn... dD/dt is always greater than K. This
recession rate will approach K for low values of  (high moisture

content).
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er Studies - ET
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Hydrology

Rainfall/
Deposition

Green Roof

Surface Runoff

Thanks to Allen Davis U Md.
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